Calcium rise in cultured neurons from medial septum elicits calcium waves in surrounding glial cells.
One prerequisite for understanding the physiological relevance of intercellular calcium waves in glia is the examination of mechanisms that trigger these waves. Here, we show that stimulation of cultured septal neurons to produce a large and sustained calcium rise in the soma can initiate calcium waves in surrounding glial cells. The initiation of calcium waves is dependent on calcium influx through voltage-gated calcium channels on the neuron. The waves are not due to direct stimulation of the glial cells or to loss of neuronal membrane integrity. Mechanism of wave initiation is distinct from that involved in wave propagation and does not involve glutamate or acetylcholine release. Communication via gap junctions, or nitric oxide production, is not involved in the initial signaling between a stimulated neuron and the surrounding astrocytes. Suramin, a blocker of P2 receptors blocked the waves but failed to abolish the responses in glial cells immediately surrounding the stimulated neuron. Our results suggest that patterns of calcium rises on neurons, like those seen in glutamate cytotoxicity, can cause calcium waves in surrounding glial cells.